
<120> IRON-REGULATING PROTEIN-2 (IRP-2) IS 
DIAGNOSTIC FOR NEURODEGENERATIVE DISEASE 



<130> LOMAU.140A 

<140> 09/924,396 
<141> 2001-08-06 

<150> 60/222,863 
<151> 2000-08-04 

<160> 20 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 
<400> 1 

gcaatacaga atgcaccaaa tcctggaggt ggtgacctgc agaaagcagg aaagctctct 60 
ccacttaaag tgcagcctaa gaagcttccc tgcagaggcc agactacctg ccgaggatct 120 
tgtgattctg gagaactagg ccgaaactca ggaacatttt cttcgcagat tgagaataca 180 
cccatcctg 189 

<210> 2 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide for antibody production 
<400> 2 

Ala lie Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

15 10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Cys Arg 

20 25 30 

Gly Gin Thr Thr Cys Arg Gly Ser Cys Asp Ser Gly Glu Leu Gly Arg 

35 40 45 

Asn Ser Gly Thr Phe Ser Ser Gin lie Glu Asn Thr Pro lie Leu 
50 55 60 



<210> 3 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 



<400> 3 

gcaatacaga atgcaccaaa tcctggaggt 
ccacttaaag tgcagcctaa gaagcttccc 
tgtgattctg gagaactagg ccgaaactca 
cccatcctg 



ggtgacctgc agaaagcagg aaagctctct 60 
gccagaggcc agactacctg ccgaggatct 120 
ggaacatttt cttcgcagat tgagaataca 180 

189 



<210> 4 
<211> 63 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> peptide for antibody production 
<400> 4 

Ala lie Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

1 5 -10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Cys Arg 

20 25 30 

Gly Gin Thr Thr Cys Arg Gly Ser Cys Asp Ser Gly Glu Leu Gly Arg 

35 40 45 

Asn Ser Gly Thr Phe Ser Ser Gin lie Glu Asn Thr Pro lie Leu 
50 55 60 



<210> 5 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 



<400> 5 

gcaatacaga atgcaccaaa tcctggaggt 
ccacttaaag tgcagcctaa gaagcttccc 
tgtgattctg gagaactagg ccgaaactca 
cccatcctg 



ggtgacctgc agaaagcagg aaagctctct 60 
tgcagaggcc agactaccgc ccgaggatct 120 
ggaacatttt cttcgcagat tgagaataca 180 

189 



<210> 6 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide for antibody production 



<400> 6 

Ala He Gin Asn 
1 

Gly Lys Leu Ser 
20 

Gly Gin Thr Thr 
35 

Asn Ser Gly Thr 
50 



Ala Pro Asn Pro 
5 

Pro Leu Lys Val 

Ala Arg Gly Ser 
40 

Phe Ser Ser Gin 
55 



Gly Gly Gly Asp 
10 

Gin Pro Lys Lys 
25 

Cys Asp Ser Gly 

He Glu Asn Thr 
60 



Leu Gin Lys Ala 
15 

Leu Pro Cys Arg 
30 

Glu Leu Gly Arg 
45 

Pro He Leu 



<210> 7 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 



<400> 7 

gcaatacaga atgcaccaaa tcctggaggt 
ccacttaaag tgcagcctaa gaagcttccc 
gctgattctg gagaactagg ccgaaactca 
cccatcctg 



ggtgacctgc agaaagcagg aaagctctct 60 
tgcagaggcc agactacctg ccgaggatct 120 
ggaacatttt cttcgcagat tgagaataca 180 

189 



<210> 8 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide for antibody production 



<400> 8 

Ala He Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

15 10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Cys Arg 

20 25 30 

Gly Gin Thr Thr Cys Arg Gly Ser Ala Asp Ser Gly Glu Leu Gly Arg 

35 40 45 

Asn Ser Gly Thr Phe Ser Ser Gin He Glu Asn Thr Pro He Leu 
50 55 60 



<210> 9 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 



<400> 9 

gcaatacaga atgcaccaaa tcctggaggt 
ccacttaaag tgcagcctaa gaagcttccc 
tgtgattctg gagaactagg ccgaaactca 
cccatcctg 



ggtgacctgc agaaagcagg aaagctctct 60 
gccagaggcc agactaccgc ccgaggatct 120 
ggaacatttt cttcgcagat tgagaataca 180 

189 



<210> 10 
<211> 63 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> peptide for antibody production 



<400> 10 
Ala lie Gin Asn 
1 

Gly Lys Leu Ser 
20 

Gly Gin Thr Thr 
35 

Asn Ser Gly Thr 
50 



Ala Pro Asn Pro 
5 

Pro Leu Lys Val 

Ala Arg Gly Ser 
40 

Phe Ser Ser Gin 



Gly Gly Gly Asp 
10 

Gin Pro Lys Lys 
25 

Cys Asp Ser Gly 

He Glu Asn Thr 
60 



Leu Gin Lys Ala 
15 

Leu Pro Ala Arg 
30 

Glu Leu Gly Arg 
45 

Pro He Leu 



<210> 11 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 



<400> 11 

gcaatacaga atgcaccaaa tcctggaggt 
ccacttaaag tgcagcctaa gaagcttccc 
gctgattctg gagaactagg ccgaaactca 
cccatcctg 



ggtgacctgc agaaagcagg aaagctctct 60 
tgcagaggcc agactaccgc ccgaggatct 120 
ggaacatttt cttcgcagat tgagaataca 180 

189 



<210> 12 

<211> 63 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> peptide for antibody production 
<400> 12 

Ala He Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

15 10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Cys Arg 

20 25 30 

Gly Gin Thr Thr Ala Arg Gly Ser Ala Asp Ser Gly Glu Leu Gly Arg 

35 40 45 

Asn Ser Gly Thr Phe Ser Ser Gin He Glu Asn Thr Pro He Leu 
50 55 60 



<210> 13 
<211> 189 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> cloning oligonucleotide 
<400> 13 

gcaatacaga atgcaccaaa tcctggaggt ggtgacctgc agaaagcagg aaagctctct 60 
ccacttaaag tgcagcctaa gaagcttccc gccagaggcc agactacctg ccgaggatct 120 
gctgattctg gagaactagg ccgaaactca ggaacatttt cttcgcagat tgagaataca 180 
cccatcctg 189 

<210> 14 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide for antibody production 
<400> 14 

Ala lie Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

15 10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Ala Arg 

20 25 30 

Gly Gin Thr Thr Cys Arg Gly Ser Ala Asp Ser Gly Glu Leu Gly Arg 

35 40 45 

Asn Ser Gly Thr Phe Ser Ser Gin lie Glu Asn Thr Pro lie Leu 
50 55 60 



<210> 15 
<211> 189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cloning oligonucleotide 
<400> 15 

gcaatacaga atgcaccaaa tcctggaggt ggtgacctgc agaaagcagg aaagctctct 60 
ccacttaaag tgcagcctaa gaagcttccc gccagaggcc agactaccgc ccgaggatct 120 
gctgattctg gagaactagg ccgaaactca ggaacatttt cttcgcagat tgagaataca 180 
cccatcctg 189 

<210> 16 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide for antibody production 
<400> 16 

Ala lie Gin Asn Ala Pro Asn Pro Gly Gly Gly Asp Leu Gin Lys Ala 

15 10 15 

Gly Lys Leu Ser Pro Leu Lys Val Gin Pro Lys Lys Leu Pro Ala Arg 

20 25 30 

Gly Gin Thr Thr Ala Arg Gly Ser Ala Asp Ser Gly Glu Leu Gly Arg 



35 40' 45 

Asn Ser Gly Thr Phe Ser Ser Gin lie Glu Asn Thr Pro lie Leu 
50 55 60 



<210> 17 

<211> 2867 

<212> DNA 

<213> Homo Sapiens 



<400> 17 

taccttattg 

ggcaccaagt 

aattgtgatg 

aaacaaagca 

ggaataccag 

gatcctgaga 

attgacttca 

aaagcaggaa 

actacctgcc 

tcgcagattg 

gaaacagtgt 

tttaagtgga 

gctcatcaaa 

ttcccagaca 

ctggggtggg 

cttactttac 

tccatagatg 

tttgttgagt 

gcaaacatgt 

ttaaaacatt 

cttaaagctg 

caggtgatcc 

cgggatagag 

gttggattta 

tatgaaggaa 

tgtaccaata 

gttgaagctg 

atggttacac 

gaaatcgttg 

gttttaaatg 

aattttgaag 

gtggtagctt 

actgacccca 

catcgagtag 

gaaatgggga 

gacttaaagt 

attgcactcc 

acagatcata 

acaaacagag 

gctgtaatga 

ccagctccta 

gagctgtacc 

ggaaactcca 

gccgaaagtt 

cagttccttc 

ttaacatttc 



aaacattaaa 
atgatgttct 
gctttttaat 
atgttgaagt 
caatggtgga 
aagtccatcc 
g t a a at gt y c 
agctctctcc 
gaggatcttg 
agaatacacc 
taaaaaatca 
gttcaagagt 
taaacttaga 
gtgtagtcgg 
gggttggagg 
cagaggtggt 
ttgttcttgg 
tttttggaag 
gtccggaata 
tagaacatac 
tgaaattgtt 
agattaatct 
ttgctgtgac 
aaggcttcca 
gtgaatataa 
attgcaatcc 
gtctgcgtgt 
attacctcag 
gctatggatg 
cagtaaaaca 
gtcgtctttg 
atgccatagc 
ccggcaagaa 
aggaagaaca 
ataaacggtg 
ctacttatat 
aggctattga 
tatcacctgc 
gccttacccc 
caagaggcac 
aaacaattca 
agaaagaagg 
gagactgggc 
atgaaaaaat 
caggagaaaa 
ctgaagaact 



tgacagttca 
gccttactca 
gaagaaggaa 
gccctttttc 
ttttgctgct 
tgcttgtccg 
aatacagaat 
acttaaagtg 
tgattctgga 
catcctgtgt 
agaagtagaa 
tttaaagaat 
atatttgtca 
cacagattca 
cattgaaaca 
tggatgtgag 
tattacaaag 
tggagtttca 
tggtgctatc 
aggttttagc 
tcgaaatgac 
gaattcaata 
agatatgaaa 
aattgcagct 
gctgtctcat 
atctgtcatg 
taaaccttat 
ttcaagtgga 
ttcaacttgt 
gggtgatttg 
tgattgtgtt 
aggcacagtg 
catttacctg 
tgttatacta 
gaattcctta 
cagatgccct 
aaatgcccat 
aggaagtatc 
tcgtgaattc 
ttttgcaaat 
ttttccatca 
tatcccactg 
tgccaaagga 
acacaaagat 
tgcagattcc 
gtctcctgga 



cataagaagt 
atacgggtct 
gatgttatga 
cctgcccgtg 
atgagggagg 
acagatctta 
gcaccaaatc 
cagcctaaga 
gaactaggcc 
ccttttcatt 
ttcggcagaa 
gtggcagtga 
agagtggttt 
cacataacga 
gaagcagtta 
ttaactgggt 
cacctcaggc 
caattatcta 
ctcagctttt 
aaagccaaac 
cagaattctt 
gttccatctg 
agcgatttcc 
gaaaaacaaa 
ggatcagtgg 
cttgctgcag 
ataagaacaa 
gtattaccat 
gtgggaaata 
gttacctgtg 
cgtgccaatt 
aatatagatt 
catgatattt 
tccatgttta 
gaagcaccgg 
tcattttttg 
gtcttattat 
gctaggaata 
aactcttacg 
atcaagcttt 
ggacagacgc 
attattttag 
ccgtatttac 
catttgattg 
ttgggcctct 
attacattga 



tcttcgatgt 

tgttggaagc 

acattttaga 

ttcttcttca 

cagtgaaaac 

cagttgacca 

ctggaggtgg 

agcttccctg 

gaaactcagg 

tgcaaccagt 

atcgagagag 

tccctcctgg 

ttgaagaaaa 

tggtgaatgg 

tgcttggtct 

catcaaaccc 

aagtaggagt 

tagttgatcg 

tccctgttga 

tcgaatcaat 

caggagaacc 

ttagtggtcc 

aggcttgctt 

aggatattgt 

tcattgctgc 

gtcttttggc 

gtttatctcc 

atctaagtaa 

cagcaccctt 

gtaattttat 

atcttgcctc 

tccagacaga 

ggcctagtcg 

aagcattaaa 

attcagtttt 

ataaacttac 

atttgggaga 

gtgctgccgc 

gagctcgaag 

ttaataagtt 

tagatgtatt 

caggaaagaa 

tgggtgtgaa 

gaattggcat 

ccggtagaga 

atatacagac 



atctaaactt 

tgctgtacga 

ctggaaaacc 

agattttact 

tcttggaggt 

ttctttacaa 

tgacctgcag 

cagaggccag 

aacattttct 

gcctgaacct 

gcttcagttt 

aactggaatg 

agacctcctc 

tttagggatt 

gccagtttct 

ttttgttaca 

ggctggaaag 

aactacaata 

caatgtgaca 

ggaaacatac 

tgaatactcc 

aaaaagacct 

aaatgaaaag 

ctccattcat 

agttatcagt 

taaaaaggct 

aggcagtggg 

gcttggattt 

atcagacgca 

ctggaaaaaa 

tccaccctta 

acctttaggt 

agaagaagtt 

agataaaata 

gtttccatgg 

caaagagcca 

ctctgtcaca 

taagtatttg 

aggtaatgat 

tattggaaaa 

tgaggctgca 

atatggttca 

agctgttttg 

agctccactt 

aacattttct 

aagcactgga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 



• # 



aaagtattca gcgtgattgc ttcgtttgaa gatgatgtgg aaataacatt atacaaacat 2820 
ggaggattat taaactttgt ggcacgaaaa ttctcatagt atctact 2867 

<210> 18 
<211> 952 
<212> PRT 

<213> Homo Sapiens 
<400> 18 



Tyr 


Leu 


He 


Glu 


Thr 


Leu 


Asn 


Asp 


Ser 


Ser 


His 


Lys 


Lys 


Phe 


Phe 


Asp 


X 








c 
D 










10 










lo 




Val 


Ser 


Lys 


Leu 


Gly 


Tnr 


Lys 


Tyr 


Asp 


Val 


Leu 


Pro 


Tyr 


Ser 


He 


Arg 








20 










25 
















Val 


Leu 


Leu 


Glu 


Ala 


Ala 


Val 


Arg 


Asn 


Cys 


Asp 


Gly 


Phe 


Leu 


Met 


Lys 






35 










40 


















Lys 


Glu 


Asp 


Val 


Met 


Asn 


He 


Leu 


Asp 


Trp 


Lys 


Thr 


Lys 


Gin 


Ser 


Asn 




50 










55 










60 










Val 


Giu 


Val 


Pro 


Phe 


Phe 


Pro 


Ala 


Arg 


Val 


Leu 


Leu 


Gin 


Asp 


Phe 


Thr 


65 










70 










75 










80 


Gly 


He 


Pro 


Ala 


Met 


Val 


Asp 


Phe 


Ala 


Ala 


Met 


Arg 


Glu 


Ala 


Val 


Lys 










85 










90 










95 




Thr 


Leu 


Gly Gly 


Asp 


Pro 


Glu 


Lys 


Val 


His 


Pro 


Ala 


Cys 


Pro 


Thr 


Asp 








100 










105 










110 






Leu 


Thr 


Val 


Asp 


His 


Ser 


Leu 


Gin 


He 


Asp 


Phe 


Ser 


Lys 


Cys 


Ala 


He 






115 










120 










125 








Gin 


Asn 


Ala 


Pro 


Asn 


Pro 


Gly 


Gly Gly Asp 


Leu 


Gin 


Lys 


Ala 


Gly 


Lys 




130 










135 










140 










Leu 


Ser 


Pro 


Leu 


Lys 


Val 


Gin 


Pro 


Lys 


Lys 


Leu 


Pro 


Cys 


Arg 


Gly 


Gin 


145 










150 










155 










160 


Thr 


Thr 


Cys 


Arg 


Gly 


Ser 


Cys 


Asp 


Ser 


Gly 


Glu 


Leu 


Gly 


Arg 


Asn 


Ser 










165 










170 










175 




Gly Thr 


Phe 


Ser 


Ser 


Gin 


lie 


Glu 


Asn 


Thr 


Pro 


He 


Leu 


Cys 


Pro 


Phe 








180 










185 










190 






His 


Leu 


Gin 


Pro 


Val 


Pro 


Glu 


Pro 


Glu 


Thr 


Val 


Leu 


Lys 


Asn 


Gin 


Glu 






195 










200 










205 








Val 


Glu 


Phe 


Gly 


Arg 


Asn 


Arg 


Glu Arg 


Leu 


Gin 


Phe 


Phe 


Lys 


Trp 


Ser 




210 










215 










220 










Ser 


Arg 


Val 


Leu 


Lys 


Asn 


Val 


Ala 


Val 


He 


Pro 


Pro 


Gly 


Thr 


Gly Met 


225 










230 










235 










240 


Ala 


His 


Gin 


He 


Asn 


Leu 


Glu 


Tyr 


Leu 


Ser 


Arg 


Val 


Val 


Phe 


Glu 


Glu 










245 










250 










255 




Lys 


Asp 


Leu 


Leu 


Phe 


Pro 


Asp 


Ser 


Val 


Val 


Gly Thr Asp 


Ser 


His 


He 








260 










265 










270 






Thr 


Met 


Val 


Asn 


Gly 


Leu 


Gly 


He 


Leu 


Gly 


Trp 


Gly Val 


Gly Gly 


He 






275 










280 










285 








Glu 


Thr 


Glu 


Ala 


Val 


Met 


Leu 


Gly 


Leu 


Pro 


Val 


Ser 


Leu 


Thr 


Leu 


Pro 




290 










295 










300 










Glu 


Val 


Val 


Gly 


Cys 


Glu 


Leu 


Thr 


Gly 


Ser 


Ser 


Asn 


Pro 


Phe 


Val 


Thr 


305 










310 










315 










320 


Ser 


He 


Asp 


Val 


Val 


Leu 


Gly 


He 


Thr 


Lys 


His 


Leu 


Arg 


Gin 


Val 


Gly 










325 










330 










335 




Val 


Ala 


Gly 


Lys 


Phe 


Val 


Glu 


Phe 


Phe 


Gly 


Ser 


Gly Val 


Ser 


Gin 


Leu 








340 










345 










350 






Ser 


He 


Val 


Asp 


Arg 


Thr 


Thr 


He 


Ala 


Asn 


Met 


Cys 


Pro 


Glu 


Tyr 


Gly 






355 










360 










365 








Ala 


He 


Leu 


Ser 


Phe 


Phe 


Pro 


Val 


Asp Asn 


Val 


Thr 


Leu 


Lys 


His 


Leu 




370 










375 










380 












p i • i 
GlU 


his 


Thr Gly 


Din. /-\ 

rne 


ber 


Lys 


Ala 


Lys 


Leu 


GlU 


Ser 


Met 


blU 


i nr 


Tyr 


385 










390 










395 










a r\ a 
4 00 


Leu 


Lys 


Ala 


Vai 


Lys 


Leu 


rne 


Arg 


Asn 


Asp 


Gin 


Asn 


Ser 


Ser 


Gly 


GlU 










405 










410 










A 1 C 

415 




Pro 


p 1 . , 

Glu 


Tyr 


Ser 


Gin 


Vai 


He 


p i — 

Gin 


He 


Asn 


Leu 


Asn 


Ser 


He 


Vai 


Pro 








420 










A O C 

425 










4 30 






Ser 


vai 


Ser Gly 


Pro 


Lys 


Arg 


Pro 


Arg 


Asp 


Arg 


Vai 


Ala 


vai 


rn u, 

Tnr 


Asp 






4jD 










a a r\ 

4 4 0 










a a a 

4 4 5 








Met 


Lys 


Ser 


Asp 


Phe 


Gin 


Ala 


Cys 


Leu 


Asn 


Glu 


Lys 


Vai 


pi.. 
Gly 


Phe 


Lys 




450 










455 










4 60 










Gly 


Pne 


Gin 


He 


7\ "I _ 

Ala 


Ala 


Glu 


Lys 


p i _ 
Gin 


Lys 


Asp 


lie 


Vai 


Ser 


lie 


His 


4 DO 










4 /U 










4 Id 










4 oU 


Tyr 


Glu 


Gly 


Ser 


GlU 


Tyr 


Lys 


Leu 


Ser 


His 


p l . . 

Gly 


ber 


vai 


Vai 


lie 


Ala 










A O C 

485 










4 yo 










a n c 
4 95 




Ala 


vai 


He 


Ser 


Cys 


rn l_ „ 

l nr 


Asn 


Asn 


Cys 


Asn 


Pro 


C V 

ber 


vai 


Met 


Leu 


Ala 








500 










505 










510 






Ala 


p i » , 
Gly 


Leu 


Leu 


Ala 


Lys 


Lys 


Ala 


Vai 


Glu 


Ala 


P T * r 

Gly 


Leu 


Arg 


vai 


Tit/-, 

Lys 






515 










n o r\ 










525 








Pro 


Tyr 


He 


Arg 


Thr 


Ser 


Leu 


Ser 


Pro 


Gly 


Ser 


Gly 


Met 


Vai 


Thr 


His 




530 










535 










c a r\ 

540 










Tyr 


Leu 


Ser 


Ser 


Ser 


Gly 


vai 


Leu 


Pro 


Tyr 


Leu 


Ser 


Lys 


Leu 


Gly 


rne 


545 










can 

550 










c c c 

555 










560 


GlU 


T I _ 

lie 


Vai 


Gly Tyr 


Gly 


Cys 


Ser 


l nr 


Cys 


vai 


Gly 


Asn 


inr 


Ala 


Pro 










565 










c *7 n 

570 










C ^ c 

575 




Leu 


Ser 


Asp Ala 


Vai 


Leu 


Asn 


Ala 


Vai 


Lys 


Gin 


Gly 


Asp 


Leu 


Vai 


Thr 








580 










C O C 

585 










590 






Cys 


p l . . 

Gly 


Asn 


Phe 


He 


Trp 


Lys 


Lys 


Asn 


Pne 


Glu 


Gly 


Arg 


Leu 


Cys 


Asp 






595 










600 










605 








Cys 


Vai 


Arg 


Ala 


Asn 


Tyr 


Leu 


Ala 


Ser 


Pro 


Pro 


Leu 


Vai 


Vai 


Ala 


Tyr 




610 










615 










620 










Ala 


lie 


Ala 


Gly Thr 


Vai 


Asn 


He 


Asp 


Phe 


Gin 


Thr 


Glu 


Pro 


Leu 


Gly 


625 










630 










635 










640 


Thr 


Asp 


Pro 


Thr 


Gly 


Lys 


Asn 


He 


Tyr 


Leu 


His 


Asp 


He 


Trp 


Pro 
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<400> 19 

tgaggccggc 

taaatggcag 

atattctgcc 

ttttaatgaa 

ttgaagtgcc 

tggtggattt 

tccaccctgc 

aatgtgcaat 

tctctccact 

gatcgtgtga 

atacgcctgt 

aaaatcaaga 

caggagcttt 

acttagaaca 

taattggcac 

ttggaggcat 

aggtggttgg 

tcctaggcat 

ttggaagtgg 

ccgagtatgg 

aacatacagg 

aattgtttcg 

atctgaattc 

taacagatat 

tccaagttgc 

ataagctgtc 

atccatcagt 

gagttaaacc 

tcagttcaag 

gatgttcaac 

aacagggtga 

tttgtgattg 

tagcaggcac 

agaacattta 



gatggactcc 
ttcacagaag 
ttactcaata 
aaaggaagat 
ctttttcccc 
tgctgctatg 
ctgtccaaca 
acagaatgca 
taaagtacag 
ttctggagaa 
cctgtgtccc 
agtagaattt 
taagaatgtg 
tttgtcgaga 
agattctcat 
tgagacagag 
atgtgagcta 
tacaaagcac 
agtttcacaa 
tgctatcctc 
ttttgacaaa 
aaatgatgag 
aatagttgca 
gaaaagtgat 
agcagaaaaa 
ccatgggtcc 
gatgctcgct 
ttatataaga 
tggagtgtta 
gtgtgtagga 
tttggctacc 
tgtccgtgct 
agtgaatata 
cctgcatgac 



ccaagtgcag 
aagttcttca 
cgggtcctat 
gttataaata 
gcccgtgttg 
agggaggcaa 
gatctcacag 
ccaaatcctg 
cctaagaagc 
ctaagccgaa 
tttcatttgc 
ggcagaaatc 
gcagtcatcc 
gtagtgtttg 
ataaccatgg 
gcagttatgc 
actgggtcat 
ctcaggcaag 
ttatctattg 
agctttttcc 
accaaacttg 
aattcttcag 
tctgtcagtg 
tttcaggctt 
caaagtgata 
gtggtcattg 
gcaggtcttt 
acaagtttgt 
ccctacctta 
aatacagcac 
tgtggagttt 
aattatctcg 
gatttccaga 
atttggccta 



gatacacctt 
atgtacctaa 
tggaagctgc 
ttttggactg 
ttcttcaaga 
tgaaaactct 
ttgaccactc 
gaggtggtga 
ttccatgtcg 
actcaggaac 
aaccagtgcc 
gagagaggct 
ctcctggaac 
aagaagccga 
tgaatggatt 
ttggcctgcc 
ccaatgcttt 
taggcgtggc 
tcgatagaac 
ctgttgacaa 
agtcaatgga 
aacctgaata 
gtccaaaaag 
gcttaaatga 
ctgtctcagt 
ctgcggttat 
tggctaaaaa 
ctccaggcag 
gcaagctagg 
ctttatcaga 
tatctggaaa 
cctctccacc 
cagagccatt 
gtcgagaaga 



tgagtacctt 
acttggaggc 
tgtacgaaat 
gaaaaccaaa 
tttcactgga 
tggaggtgat 
tttacagatt 
cctacagaaa 
aggccagact 
attttcttcg 
tgaacctgag 
tcaatttttc 
tggaatggct 
cctgctcttc 
gggaattctt 
agttactctt 
tgttacatcc 
tggaaagttt 
tactatagca 
tgtgacacta 
agaatacctt 
ttctcaggtg 
gcctcaggat 
aaaggttgga 
tcgttatgat 
cagctgtacc 
ggctgttgaa 
tgggatggtt 
gtttgaaata 
agcaattttg 
caaaaatttc 
cttagtggtg 
aggtactgac 
agttcatcag 



attgaaacat 
accaagtatg 
tgtgatggat 
caaagcaatg 
ataccggcaa 
cctaagaaag 
gacttcagta 
gcaggaaagc 
acctgccggg 
cagattgaga 
acggtgttaa 
aagtggagct 
catcaagtga 
ccagacagcg 
gggtggggag 
actttaccag 
atagatattg 
gttgagttct 
aacatgtgtc 
cgacatttag 
aaagctgtga 
atacagatta 
agagttgctg 
tttaaaggct 
ggaagtgagt 
aataactgca 
actggtctac 
acacattacc 
gttggctatg 
aatgcagtaa 
gaaggtcgtc 
gcttacgcca 
tctacaggca 
atagaagaag 
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aacatgttat tttgtccatg tttaaagcac tgaaagagaa agtagagatg ggaaataaac 2100 
ggtggaattc cttagacgct ccagattcag tgttgtttcc atgggatgtt aagtctactt 2160 
acatcagatg cccttcattt tttgataaac ttaccaaaga accagctgca tcccagccta 2220 
ttgaaaatgc ccatgtcctg ttgtacttgg gagactctgt cactacagac cacatatcac 2280 
ctgctggaag cattgctagg agcagagctg ctgctaagta cttgacaaac agaggcctta 2340 
ctccccgaga gttcaactct tatggagctc gaagaggtaa tgatgctgtg atgacaagag 2400 
gcacgtttgc aaacatcaag ctttttaata agtttattgg gaagccagct cccaaaacaa 24 60 
ttcattttcc atcaggacag acgctcgatg tatttgaagc tgcagaatta taccaaaaag 2520 
aaggtatccc actgataatt ttagcaggaa aaaaatatgg ttcaggaaat tcaagagact 2580 
gggctgcgaa aggaccctat ttgctgggtg taaaggctgt tttggctgaa agctatgaaa 2640 
agatacacaa agatcatttg attggaattg gtatagcacc acttgagttc ctcccaggag 2700 
aaaatgcaga ttccttgggc ctctccggca gagaagtatt ttctttatca tttcctgaag 2760 
aactctttcc tggaattacg ttaaatataa agacgagcac tggcaaagag ttcagcgtga 2820 
ttgcagcatt tgaaaatgat gtggagataa ctttgtacaa acatggagga ttgttaaact 2880 
ttgtggctcg aaaattctta tagtatctac tccccatggt atctttcatg gctggtaact 2940 
gcaaagcctt cttctgtgct ggacccagga atcattgcca tggaactgca gatgatttca 3000 
gtatacttct ctcctccatg gatgtaaatg ataacgaatc aacgtagtga ctaaaatgaa 3060 
atcttgattt taaataatat acgaatggtg ctattaacat tgctaaaatc aacgtgtgaa 3120 
ggtgtgttgt ggaagagacc tgtaagtatg gggggtatat tttatgagaa cattttgtaa 3180 
ataaagacag aatttgaact tgtgttgaag attcatatga atagccgttc taaagctgtt 3240 
tgttttgttt tgcaccttaa aactggacta ctgtttgttg gtttaagaat agcaagttga 3300 
tttagaagaa gccagactag atcctaaaat tatggaaatg ggtacctgat ttagaaatga 3360 
atttttaaat gtttttcttt ccagaattga attggacaca attggcattt ccagtttgta 3420 
atgtaagtca ggtttggcct tagtctcaat acatctgcaa ggcatagaac ctgccccaga 3480 
tcacagtccc tctgaccagc caaaatgtcc tccatgtctg cagataaatg actgtaaaat 3540 
acagctgatt gtgtggtacc gtgtattagt aagaatatat ttcctgtggt atagccctgt 3600 
aattttttca gtaacttgcc actatgaccc actcacaagc ccaaatacgg tgtattaatt 3660 
tggactagat tttgctcatt ttacatgact gtaactcctg taacctcaat taggaatcac 3720 
tagctgacat tccacactcc ttttatgact gctggaaaca attgagtcaa 3770 
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